Objective: To explore reasons for clinical inertia in the management of persistent depression symptoms. Research Design: We characterized patterns of treatment adjustment in primary care and their relation to the patient's clinical condition by modeling transition to a given treatment "state" conditional on the current state of treatment. We assessed associations of patient, clinician, and practice barriers with adjustment decisions. Subjects: Survey data on patients in active care for major depression were collected at 6-month intervals over a 2-year period for the quality improvement for depression (QID) studies. Measures: Patient and clinician characteristics were collected at baseline. Depression severity and treatment were measured at each interval.
S tandard clinical paradigms instruct clinicians to initiate treatments that have the greatest probability of success, observe for target symptom response and side effects, and readjust accordingly. Studies show, however, that clinical inertia, characterized as a failure to appropriately modify treatment, is prevalent among clinicians, particularly for conditions with less acute symptoms. 1 Depression is a prevalent, disabling condition for which initial treatments often fail to achieve results and/or cause troublesome side effects. 2 Successful depression treatment, therefore, requires clinicians to actively monitor symptoms and adjust treatments accordingly. Yet, as for other conditions, clinical inertia may be prevalent among clinicians treating depression. 3, 4 Avoidable illness days and reduced work productivity experienced by depressed patients due to clinical inertia can substantially lower the value realized from the resources invested in depression treatment by insurers, employers, families, and patients.
We know little about factors associated with clinical inertia. Studies examining the management of patients with diabetes and hypertension found that disease severity, therapy intensity, and competing demands predict treatment adjustment. [5] [6] [7] Other studies suggest that clinical inertia is associated with practice-related factors such as visit length; providerrelated factors such as skill, education, and use of "soft reasons" to avoid therapy intensification; and patient-related factors such as concern about side effects. 1, 8 Although it is likely that some nonresponding patients with depression require a "go slow" approach, data on the benefits of treatment intensification suggest that active clinician response to continued symptoms is warranted in most cases.
This study supports efforts to improve the value of depression treatments by advancing our understanding of the factors associated with clinical inertia in depression treatment. We describe the frequency of treatment adjustment and identify factors associated with carrying out adjustments. Consistent with models of health care provider behavior and the clinical inertia literature, we investigate the provider, patient, and practice characteristics that might affect clinician predisposition to continue ineffective care. 9 
METHODS

Data
We used data from the quality improvement for depression (QID) collaboration. The collaboration consisted of 4 cluster-randomized experiments evaluating the implementation of collaborative care model-based interventions 10 to improve the care and outcomes of depressed patients in primary care practices. Studies used similar self-report survey instruments to measure patient characteristics, care, symptoms, and outcomes at baseline, 6, 12, 18, and 24 months.
Practices were randomized to intervention or usual care conditions using a block randomization design. Previous research conducted on the QID found that the intervention significantly improved quality of care and outcomes. [11] [12] [13] Patients who screened positive for depression during prespecified enrollment windows were invited to join in the study if they planned to receive care in the clinic on an ongoing basis and if they met the inclusion criteria. Individuals already receiving depression care were eligible. Three of the 4 studies only included patients with health insurance coverage. All patients in the combined sample met the DSM-IV criteria for major depression at the time of enrollment.
Clinicians completed a questionnaire at baseline that included questions about training, depression care expertise, and barriers to providing care, as previously described. 14, 15 For the analyses presented here, we included only patients with a baseline survey and at least one 6-month observation period preceded and followed by a survey. To ensure that all patients analyzed had the opportunity to have their treatments adjusted, we included only patients who received "active care." We defined active care as 2 consecutive 6-month period with at least one reported primary care visit in which mental health issues were discussed or one mental health specialist visit; patients receiving antidepressants without visits were excluded. Our study protocol was approved by the Institutional Review Board of Harvard Medical School.
Independent Variables Depression Symptom Severity
Study investigators used the modified Center for Epidemiologic Studies Depression scale (mCES-D) to measure depression symptom severity at the end of each observation period. Clinicians did not have access to the scores. The mCES-D is an adapted version of the CES-D that closely reflects DSM-IV depression symptoms. [15] [16] [17] Scores above 20 on the 100-point mCES-D scale indicate the depressed range which is equivalent to a cut-off point of 16 on the CES-D. 18 For several models, we transformed the mCES-D score into a linear spline with 2 knots placed at terciles of the score.
Depression Symptom Improvement
According to depression treatment guidelines, 19 if patients do not experience significant symptom improvement, defined as a 50% or greater reduction in symptoms, clinicians should adjust their treatment. 20 If patients do experience symptom improvement, clinicians should continue treatment through remission and beyond to reduce the risk of relapse. 2,20 -22 After these guidelines, we created a response to treatment measure as defined by Fava and Davidson 23 to assess the extent to which clinicians adjusted treatment appropriately. A difference between the start and end of the observation period mCES-D score of 50% or more or an end mCES-D score below the depression cut-off point of 20 constituted full response; an improvement of 25% to less than 50% constituted partial response, and worsening or an improvement of less than 25% constituted nonresponse. We used the continuous measure of change in mCES-D to mea-sure depression symptom improvement instead of response category for all stratified analyses.
Patient Initial Treatment State
For each observation period we characterized the treatment patients received using information collected in the patient survey at the end of the interval (Appendix Table A1 , Supplemental Digital Content 1, http://links.lww.com/A992). We defined 4 mutually exclusive active treatment states: Primary care only: patients who reported at least one visit with a primary care clinician in which mental health issues were discussed, no medication for personal/ emotional issues, and no visits to a mental health specialist. Primary care-supported antidepressants: patients who reported at least one visit with a primary care clinician in which mental health issues were discussed, medication for personal/emotional issues, and no visits to a mental health specialist. Mental health specialist treatment without medications: patients who reported at least one visit with a mental health specialist and no medications for personal/emotional issues. Combined medication/mental health treatment: patients who reported at least one visit with a mental health specialist and medication for personal/emotional issues.
The combined medication/mental health treatment is the most intense treatment state while primary care only is the least intense treatment state. We do not distinguish between the intensity of treatment of the 2 middle-intensity treatment states.
Patient Treatment Experience
We assessed receipt of adequate care, experience of side effects, and self-discontinuation of treatment during each 6-month observation period. We defined adequate treatment as completion of 4 visits to a mental health specialist or at least 60 days of antidepressants received at or above the minimum effective dose as outlined in Agency for Healthcare Research and Quality guidelines during the 6-month period. 11 We defined side effects for those taking an antidepressant during the observation period as patient report of 1 of 12 side effects to a "moderate" or "severe" degree: drowsy, nausea/ upset stomach, difficulty urinating, dizziness, sexual problems, dry mouth, constipation, blurred vision, changes in appetite, weight gain, insomnia, anxiety. We defined selfdiscontinuation of treatment as patient report of therapy discontinuation without clinician recommendation.
Patient Comorbidities
We measured the presence of 14 comorbidities (diabetes, hypertension, arthritis, asthma, cancer, neurologic condition, stroke, heart failure, coronary artery disease, back problems, irritable bowel disorder, thyroid disease, kidney failure, and eye disease) and the number of comorbidities at baseline. We measured physical health functioning during each observation period with the physical health composite score of the MOS Short-Form 36 scale. 24 We measured co-occurring dysthymic disorder at baseline based on the World Health Organization Composite International Diagnostic Interview for dysthymia. 25 
Patient Sociodemographics
Employment status, age, gender, race/ethnicity, education, marital status, health insurance (insured, Medicare, or Medicaid), and social support were measured through selfreport at baseline. The social support measure was a short form of the MOS social support survey. 26 
Clinician Characteristics and Practice Barriers
Primary care clinician specialty (internal medicine, family/general practice, or non-MD practitioner), skill, and participation in depression quality improvement efforts were reported at baseline in the clinician questionnaire. Survey batteries were previously tested for reliability and validity or developed specifically for the QID study and have been used in previous research. 14, 27, 28 Depression skill was measured in 4 areas (counseling/education, diagnosis, medication, and referral) on a 4-point scale. Scale responses ranged from not at all skilled to very skilled. Participation in depression quality improvement was measured in 2 ways: if the clinician worked in a practice randomized to the QID intervention arm and hours of clinician participation in mental health quality assurance in the past year.
Clinicians reported 5 practice barriers at baseline: difficulty obtaining preferred medications, limited availability of mental health professionals, limited time for counseling/ education, limited time for follow-up, and poor reimbursement. Clinicians were asked how much each barrier limited their ability to provide "optimal" depression care, on a 3-point scale.
Dependent Variable Clinician Treatment Adjustment Recommendation
We defined treatment adjustment as a patient-reported recommendation from a primary care clinician or mental health specialist for a new or modified therapy during the subsequent patient observation period. Among patients in the primary care-only treatment state, an adjustment recommendation consisted of clinician recommendation for an antidepressant or referral in the subsequent observation period. Among patients on primary care-supported antidepressants, adjustment consisted of either a change in antidepressant or mental health specialist referral. Among patients receiving mental health specialist treatment without medications, adjustment consisted of either starting an antidepressant or referral to a different mental health specialist. Among patients in combination therapy, adjustment consisted of either a change in antidepressant or referral to a new mental health specialist. We did not include recommendations to discontinue a treatment, when not accompanied by different or additional treatments as defined earlier, as treatment adjustments.
Analyses
We conducted longitudinal analyses with Stata v.9 statistical software 29 using patient observation periods as the unit of analysis. We used random effects logistic regression models to account for repeated patient observations, 30 specifying the within-group correlation structure as exchangeable and applying robust standard error estimates (the Huber/ White "sandwich" estimator) to further account for clustering of observations. 31 In models with multiple predictors, we calculated the variance inflation factor to assess collinearity and used backward elimination to determine whether removing correlated variables revealed the significance of key predictors. Data from patients whose clinician did not respond to the survey were omitted in the estimation of models that included clinician covariates, but to maximize power were not omitted in the estimation of models which do not include these covariates. Models estimated with patient discontinuation of therapy variables omitted observations that required data collected at baseline as therapy discontinuation were not assessed at that time period. All models included dummy variables for each QID study to control for regional effects and any unmeasured study design heterogeneity. To describe our sample, we measured patient characteristics, depression severity, treatment history, and adjustment recommendation by category of depression symptom improvement.
We estimated 4 sets of models to understand the factors associated with adjustment recommendation. In the first set, we examined the effect of depression symptom improvement on adjustment by estimating the association between partial and nonresponse and subsequent adjustment recommendation. We added depression severity, patient treatment state, and all other patient variables in an adjusted model. We re-estimated the adjusted model limiting the sample to observations with individuals ending with moderate severity. We did this because level of severity at the end of the observation period can be confounded with changes in severity during the observation period. For example, patients at a high value of current severity could not have improved much since the previous observation period, so current high severity and worsening of symptoms were confounded. Patients with moderate symptoms could have changed in either direction during the observation period.
In the remaining models, we limited the sample to patient observation periods characterized by partial and nonresponse to isolate factors associated with appropriate adjustment because adjustments after full response may or may not be appropriate. In the second set, we estimated the influence of all patient factors including depression symptom improvement, depression symptom severity, treatment state, treatment experience, comorbidities, and sociodemographics on appropriate adjustment recommendation. Then, we added clinician characteristics and practice barriers and reestimated the models. In the third and fourth model sets, we stratified by treatment state and type of adjustment recommendation, respectively. Because we had limited power in the stratified models, we did not include measures for each comorbid condition. We also did not include variables that were logically irrelevant for that model such as side effects in the primary care-only model. In the fourth set, we excluded observations for which the corresponding type of adjustment was not a meaningful option. To address the possibility that patients treated by mental health providers are systematically different from primary care-only patients, we compared these groups on observable variables and estimated models stratified by type of provider. Further, we estimated models excluding observations with non-MD mental health specialist visits only because these providers may have less flexibility to make adjustment recommendations.
RESULTS
Descriptive Analysis
Our cohort is described in Table 1 . We excluded 1437 observation periods not paired with a prior observation period, 1072 without complete patient information, and 2859 without active treatment, leaving 1821 observation periods representing 561 unique patients. The high proportion of insured was expected due to the insurance requirement specified by 3 of the QID studies. The proportion of men was lower than in the full dataset because men were less likely to meet the criteria for active care than women. Models including clinician variables were fitted with 1327 observations after excluding data for patients whose clinician did not complete the baseline survey.
Twenty-nine percent of the observation periods ended with full response to treatment (Ͼ50% symptom improvement), 13% partial response (25%-50% symptom improvement), and 58% nonresponse (Ͻ25% symptom improvement). Sixty-four percent of the observation periods resulted in an adjustment recommendation.
There were no significant differences across response groups in any of the demographic characteristics, comorbid conditions, dysthymia, or social support. Observation periods ending in nonresponse and partial response were associated with worse physical health functioning and higher rates of Medicare. Observation periods ending with full response were characterized by more intense depression treatment and less severe depression at the end of the period than the other 2 response categories.
We found few differences between patients cared for by a mental health provider and patients seeing a primary care provider only. The former were more likely to be male, have co-occurring dysthymia, and have health insurance at baseline. Twenty percent of those cared for by a mental health provider saw a psychiatrist.
The Influence of Depression Symptom Improvement on Adjustment Recommendation
According to depression treatment guidelines, clinicians should adjust the treatment of patients who do not achieve full response. Without controlling for any other variables, observation periods characterized by partial and nonresponse were significantly more likely to be associated with a subsequent adjustment recommendation then those characterized by full response (Table 2, model 1). Response category was no longer significant, however, after adjusting for depression severity, treatment state, and patient covariates (Table 2, model 2). Treatment state and severity were significantly associated with adjustment recommendations.
If depression symptom improvement does influence clinician adjustment decisions, it should be most apparent in a model limited to observations ending with mCES-D scores in the moderate severity range as this group experienced the full range of responses (Table 2, model 3) . Patients with moderate severity at the end of the observation period whose depression symptoms worsened, however, were no more likely to receive an adjustment recommendation than patients whose depression symptoms improved during the observation period, confirming our findings from the full sample that symptom change does not affect adjustment decisions.
The Influence of Patient, Clinician, and Practice Factors on Appropriate Adjustment Recommendation
Depression severity and less intense treatment were significant predictors of appropriate treatment adjustment ( Table 3 ). Compared with patients in the primary care-only treatment state, individuals on antidepressants, and/or seeing a mental health specialist were less likely to receive an adjustment recommendation. Adjustment recommendation was not related to degree of symptom improvement, adequate care, self-discontinuation of treatment, comorbid conditions, or any of the patient sociodemographic characteristics. Of the clinician factors, general/family medicine specialty, higher skill, and fewer barriers to preferred medications significantly positively predicted appropriate adjustment recommendation. Clinician sex, years in practice, mental health QA hours, and the other 4 practice barriers were not significantly related to appropriate adjustment. Figure 1 illustrates the strong impact of depression severity and treatment state on appropriate adjustment. Patients in the lowest treatment intensity state receive treatment adjustments at a rate double that of patients in the highest treatment intensity state. Further, regardless of treatment intensity, patients with higher depression scores had the highest rates of treatment adjustment.
When we stratified the analysis by treatment state and adjustment type, results were similar to unstratified models (Appendix Table A2 , Supplemental Digital Content 2, http:// links.lww.com/A993, and Appendix Table 3 , Supplemental Digital Content 3, http://links.lww.com/A994). Adjustment recommendation tended to be associated with depression severity but not related to degree of symptom improvement, adequate care, self-discontinuation of treatment, comorbid conditions, or patient sociodemographic characteristics. In the model limited to observation periods in which antidepressants were used, 2 side effects, difficulty urinating, and dizziness/ lightheadedness, predicted adjustment recommendation. In the model predicting antidepressant adjustment, one side effect significantly predicted no adjustment recommendation: feeling anxious or jumpy. Several clinician characteristics and practice barriers were negatively related to adjustment in the stratified models but significance varied by model.
Stratifying the analysis by type of provider and limiting models to patients seeing MDs did not alter main results. Although we found significant levels of multicollinearity in models with multiple predictors, removing correlated variables from models one at a time did not change our findings.
CONCLUSIONS
This study found that a two-thirds majority of observation periods ending with less than a full response were offered a treatment adjustment. However, in adjusted analyses we found patients with worsening severity were no more likely to receive an adjustment recommendation than patients who were improving. Similar to studies examining factors associated with appropriate adjustment for patients with diabetes and hypertension, we found severity and treatment intensity are important predictors of adjustment. To our knowledge, this is the first study to report rates of treatment adjustment recommendations for depression that includes a range of modalities (ie, referral, antidepressant adjustment, new antidepressant). Studies concentrating on one modality, such as antidepressant adjustments, are likely to find lower rates.
The association between severity and adjustment recommendation is a signal of appropriate care: Patients with greater severity have the most immediate clinical need for symptom relief. Further, the association between less intense treatment and adjustment signifies that clinicians correctly ramp up the treatment of those whose care meets minimal treatment intensity guidelines. Patients receiving multimodal depression care, however, were less likely to receive an appropriate adjustment recommendation. This may be a result of fewer remaining adjustment options, particularly for treatment-resistant patients who may have attempted multiple therapies already. Clinicians should be aware that there are effective treatment options for all patients, which include augmenting or switching medications and alternative evidence-based psychotherapies, regardless of whether previous treatments have failed. Lack of coordination between primary care and mental health specialists may also be a factor as nonprescribing mental health specialists, such as psychologists or social workers, may need to work with primary care to effect medication treatment adjustments.
There is no objective measure of severity for depression akin to a blood pressure reading for hypertension or a blood test for diabetes. As a result, the failure to intensify therapy in depression management may reflect lack of recognition of persistent depression symptoms rather than a failure to act on information collected. Indeed, videotapes of primary care patient-physician interactions show that communication about mental health, including severity assessment, is limited to 2 minutes on average. 32 As a result, clinicians may be more likely to respond to the current severity of depression, something that is easier to judge, than the patients' change in severity.
Enhanced monitoring of changes in severity of depression may be accomplished through more frequent contact with patients. Although depression treatment guidelines recommend that patients be seen every 1 to 2 weeks during the acute treatment phase, this target is rarely met. 33 Patient contact through various methods including the telephone or e-mail by the physician or care manager, can facilitate symptom monitoring while taking less time and resources than face-to-face contact. Routine administration of standardized symptom assessment scales such as the CES-D and the briefer PHQ-9 can also enhance severity monitoring. 34 The PHQ-9 has been validated to assess severity changes 35 and can be self-administered by patients or administered by care managers. Comparing standardized summaries of patients' self-reported severity scores over time may improve clinicians' detection of severity changes over ad hoc clinical observations, and, if linked with increased rates of appropriate treatment, holds the promise of improving depression outcomes.
Our finding that practice barriers, in particular limited access to preferred medications and limited reimbursement, affect adjustment recommendations suggests that reducing these barriers may be beneficial. System changes such as providing reimbursement for all aspects of depression care including phone calls and/or e-mails and facilitating follow-up care through care managers and electronic registries to reduce clinical burden have been heralded by many for improving the quality of depression care, 36 -38 and may be particularly helpful for improving rates of appropriate treatment adjustment. Encouraging health plans not to use formularies that require prior authorization may also improve care as they may deter clinicians from prescribing a different brand if the initial choice has not been effective. The association of clinician training with patterns of adjustment recommendations suggests providing more clinician education may improve rates of appropriate adjustment recommendations. Depression education has been previously found to improve depression treatment, although long-term improvement may require concurrent system changes to be sustainable. 39 Our finding that patients of nonphysician practitioners are less likely to be offered antidepressant adjustment recommendations than patients of clinicians who have medical degrees is sensible given the limited prescription power of nonphysician practitioners. Enhancing communication within physician/nonphysician teams and providing psychiatrist consultation for nonphysicians may improve appropriate antidepressant adjustments.
We found little evidence that patient characteristics consistently predicted adjustment recommendations. This was somewhat surprising as we expected clinicians may be more responsive to severity change for patient groups known to experience better patient-provider communication such as females, whites, and more educated patients. [40] [41] [42] [43] [44] [45] [46] We had also expected that the presence of comorbid conditions would influence the likelihood of adjustment because they are associated with competing demands during visits, an alternative explanation for clinical inertia. 6, 47 However, we did not find this to be the case. Because we limited our sample to patients receiving at least one mental health visit in 2 consecutive 6-month observation period, it is possible that patients with comorbid conditions whose depression received less attention were excluded from our analysis.
There are several limitations to this study. First, patient self-reports of treatment and adjustment recommendations may be inaccurate. However, self-report may be the best way to gather comprehensive data on treatments received in a variety of settings for stigmatized conditions such as depression, especially because adjustment recommendations may not be consistently recorded in medical charts. Further, patient recollection of prescription medication advice has been found to be over 90% accurate. 48 Our reliance on clinician self-report to measure skill may lead the variable to reflect a combination of valid self-assessments and attitudes (presumably more positive) toward getting engaged with care for depression. Second, we examined adjustment recommendations rather then implementation of adjustments. We opted to study the former as we were interested in factors associated with clinician decision-making regarding adjustments rather than patient fulfillment of recommendations. Third, we used data collected at 6-month intervals, but depression severity may have fluctuated within each interval. Clinicians observing the patient in between these intervals may have made adjustment recommendations in response to changes in severity unobservable to us. However, using 6-month intervals allowed for a generous timeframe for clinicians to make a decision that a patient was not improving and make an adjustment recommendation. Measuring adjustment decisions associated with severity change within a shorter interval of time may be unrealistic in today's practice environment as clinicians may not be able to see patients as frequently as recommended by clinical guidelines.
Our study results, robust to numerous sensitivity analyses, raise concerns about physician recognition and management of persistent depression symptoms. Interventions that help physicians identify and respond to continued symptoms in a timely manner are needed to improve the quality of care. 
